For about a week before his death it had been noticed that he staggered slightly in walking, and that his speech was thick and slurring, but, as he had been taking alcohol, no special importance was attached to these symptoms.
On the 4th of the month his friends noticed that the urine was red in colour, and on the 5th he went to bed early in the afternoon, complaining of lassitude. On the 6th he remained in bed, and was noticed to be stupid and sleepy, but this, from his unfortunate habits, was so common an occurrence that not much was thought of it. On the 7th he was distinctly worse, and his attendants noticed that he had not passed water since the previous day. I was called to see him about 1 He had been constipated for some days, and a dose of Epsom salts had been given that afternoon, which he had promptly vomited. He had taken no food during that day, and seemed to find it impossible to swallow anything solid. His pulse was 90 per minute, fairly strong, and regular ; the heart sounds showed nothing special beyond a slight want of clearness in the first sound.
The respirations numbered 24 in the minute ; there was some dulness with moist sounds at both bases posteriorly, and in the axillae. The skin was cool and rather moist; the temperature was 98?. The urinary bladder gave a dull note for about a hand's breadth above the pubes, and I passed a catheter easily and drew off about 25 ounces of urine, the first portion of which was of the colour of dark port wine, while the latter portion was more like a deep claret. At this time I knew nothing of the history of the case, as I had merely been asked to see The liver was somewhat chocolate-coloured, otherwise nothing special ; gall-bladder full of bile.
The kidneys were somewhat congested, cortex normal in thickness, no evidence of cirrhotic change.
The bladder contained about half an ounce of red-coloured urine.
The stomach was in a state of granular catarrh and empty ; no haemorrhages in its walls.
The spleen was small, extremely congested, and almost diffluent ; the Malpighian bodies were not very distinct.
The suprarenal bodies showed a cortex rather more yellow, and a medulla rather darker than usual.
The cavities of the heart were somewhat dilated, and the walls extremely fatty, especially that of the right ventricle ; the valves were competent and healthy ; the aorta normal but bloodstained ; the blood everywhere fluid and chocolate-coloured.
The apices and anterior parts of the lungs showed no special change; the bases posteriorly seemed to be soaked in blood, were quite solid and of a dark purple colour, and sank in water at once ; the bronchi were unaltered. The brain was congested, markedly cedematous, the gray substance was pale and atrophied.
No other organ showed special change, and there were no changes that could well be ascribed to his abuse of alcohol, except, perhaps, the appearances in the brain ; but I regret that the intestine and bone-marrow were not examined. were nearly normal, but the cells of the ascending limbs showed the same changes as in the convoluted tubules, save that they were not so advanced, and that one could here study the process of chromatolysis in the nuclei.
The collecting tubules showed no marked change. There was no evidence of cirrhosis, the affection was purely parenchymatous.
In the spleen the Malpighian bodies were small and showed no sign of active leucocyte production. The spaces in the pulp were packed with red corpuscles, all in the state of " shadows," that is, without their haemoglobin. There was very little pigment in the spleen.
The cells in the cortex of the suprarenal capsules showed extraordinary individual differences. In some of the columns the cells were small and shrivelled, in others they were enormously large, and consisted of a few threads of cytoplasm enclosing large vacuoles, while the nucleus was shrunken; some cells seemed to have lost their nuclei altogether. The cells in the medulla were small, granular, and shrunken. There seemed to be less pigment than usual in the gland.
That part of the lung which was solidified with blood was examined.
The alveoli were found to be enormously distended with blood in the form of corpuscle-shadows and haemoglobinstained plasma, while some contained masses of leucocytes also. The alveolar capillaries were distended with blood, the alveolar epithelium seemed to be entirely lost.
The large pyramidal cells in the brain cortex were rather shrunken, but the organ showed no marked changes.
Unfortunately I had no opportunity of examining the blood during life, but films were made from the blood in the heart post-mortem, and these showed a certain amount of poikilocytosis in the red corpuscles. The Thus constipation favours poisoning, and we find that almost all the fatal chronic cases have occurred in people who were habitually constipated. Any affection of the liver, of the blood or heart, and, at the other end of the chain, of the kidney, will assist in the accumulation of the sulphonal in the body and enable it to produce toxic effects.
There is no doubt that accumulation takes place in perfectly normal people. Morro (5) In several of the chronic cases, it is true, anaemia has been found, but it has been always the kind of anaemia which is likely to occur in the course of a parenchymatous nephritis?a slight diminution of the red corpuscles and a rather greater diminution in the haemoglobin, without any marked change in the leucocytes.
The facts, besides the haematoporphyrinuria, which make one think of sulphonal as a blood-poison, are the fluidity of the blood, and the ease with which the red corpuscles become transformed into shadows.
The patients never looked specially anaemic, they were never cyanosed as in anilin poisoning, and it seems to me more than likely that the cause of death in both the acute and chronic cases is more probably to be sought in the kidney condition which is common to both, and which must certainly involve retention of products which should be excreted.
It seems to me, in fact, that the cause of death is probably a uraemia, using the word in its widest sense, whose symptoms are masked by the effects of the drug. We must remember, too, that, as von Mering (4) has shown, it is impossible to produce haematoporphyrinuria at will, either in animals or man, even by giving large doses to animals for a long time, even though these animals were poorly nourished and acids were given along with the sulphonal, and the condition occurs in the most capricious way. Nakorai (7) has recently shown that Stokvis (10) was right in saying that haematoporphyrin was present constantly in the urine of patients suffering from lead poisoning, but the only other condition where haematoporphyrinuria is at all constant is in haemorrhage from the intestine. Otherwise it is rare, though there seem to be small traces of haematoporphyrin in many normal urines. There seems a possibility that both in lead and sulphonal poisoning the haematoporphyrinuria may be due to intestinal haemorrhage, but we know so little about the way in which sulphonal is absorbed, or even what are its decomposition products in the urine, that it is impossible to dogmatise on the matter.
Kast's original view that it is excreted mainly as ethyl-sulphonic acid is not now widely held.
Von Mering suggests that it may be excreted as amido-derivatives of ethylsulphonic acid.
Certainly the urine is always strongly acid, and equally certainly, haematoporphyrinuria can be controlled by the free use of alkalies.
I am far from saying that sulphonal may not sometimes act as a blood-poison, and that the haematoporphyrinuria may not partly be due to that, but there must certainly be some other factor at work of which we as yet know nothing, and which determines that in one case a patient shall take sulphonal for months or years unharmed, while another dies in a month from the time the first dose is taken.
It is somewhat curious that in my case, though the kidney was so seriously affected, no albumin was found in the urine by any of the ordinary tests. The explanation seems to me to be that there must have been complete suppression of urine-excretion for some time before death, probably for twenty-four or thirty-six hours, and that the urine which was drawn off by the catheter was the product of the kidneys before they became so seriously affected.
It will be remembered that at the postmortem examination only half an ounce of urine was found in the bladder, although it was about ten hours since the catheter had been passed, and that amount might easily have been left in the bladder after that operation. I 
